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Abstract 
Expansion of metropolises is considered as a critical problem in recent decades. Negative thoughts in the approaches 
of metropolises management, has resulted in nothing but various damages to the natural environment. Lack of 
sufficient knowledge about the several aspects of metropolises, as well as deficiency in using the supportive systems 
are the main issues in the managing of metropolitan areas.  
This study would analyze the nature of spatial expansion of metropolises by using a supportive system in decision-
making, called "Environmental suitability analysis Approach". 
Tehran metropolis and specially its south bound is the operational area of this case-study. 
© 2011 Published by Elsevier Ltd. 
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————————————————————————————————————————————————————— 
1. Introduction
Like all phenomena of nature, metropolises in facing with processes and trends would have their
specific reactions. Facing with reflections from these different subdominant responses, demands 
approaches specially with intelligent and rational structure.  
In new approaches of metropolis management, according to their dynamic and complex nature, 
identifying strategic issues and necessities are the most important prerequisites for effective decision-
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making process. Growth and spatial expansion are considered as the most important issues and strategic 
challenges in metropolitan areas. Nature of spatial expansion of metropolises emphasizes on necessity of 
using an environmental suitability analysis method in the leading process of spatial expansion.  
Current structures of metropolis management in developing countries (including Iran) and its 
governing approaches have not been based on deep understanding of metropolises and consequently, 
outcomes are based on the same insufficient knowledge. In this study, metropolis of Tehran and its 
southern region was raised as a regional application, for the development of environmental suitability 
analysis method in metropolis management.  
2. Problem explanation and research questions 
Pathology of metropolis management shows well that main weaknesses have been lack of decision 
making support systems that causes the subdominant management decisions, so actions are taken in 
uncertain situations. In the facing and trying to solve this problem, following fundamental questions are 
raised: 
• What is the nature of spatial expansion of metropolis, future trends and facing approaches? 
• How can face with the structural phenomenon of spatial expansion of metropolis?  
What is the role of decision-making support systems especially environmental suitability analysis 
approach in these consequences? 
The main hypothesis of this article is based on the necessity of decision-making support systems usage, 
particularly systems related with environmental values. The system could have the ability to empower and facilitate 
management of spatial expansion of metropolis. In this context, environmental suitability analysis method is the tool 
allows reducing negative environmental consequences resulting from development and public costs and in facing 
with  rapid changes, has the ability to lead to rational and sustainable physical development. 
3. Goals and Method of research 
Spatial expansion in Tehran on a micro and micro level with regard to positive and negative 
implications has had different approaches. Therefore, in this study has tried to help facilitate and 
empower the spatial expansion of this city within two goals "protect human security and reduce 
environmental damage". Objectives are as follows: 
• Leading spatial expansion of metropolitan of Tehran  
• Determining role of environmental suitability analysis in leading spatial expansion of metropolises in 
Tehran 
• Scientific identifying environmental suitability analysis methods 
• Test of Environmental suitability analysis methods process  
Procedure of this paper has been determined in order to provide these desired objectives. In this 
research we apply the scale analysis method. The study is composed of two macro theoretical and 
practical parts. In the first part, the technical and theoretical principles related to the metropolises and the 
role of environmental suitability analysis approach in their management would be determined. In the 
second part, in order to application the subject of research in the real situation, Tehran and its southern 
areas selected and in accordance with the process of environmental suitability analysis and linear 
combination assessed various criteria of natural environment and environmental risks resulting from 
natural and man-made environment and at the end the risk zones and environmental suitability of spatial 
development in micro level is determined. 
4. Spatial expansion of metropolises 
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Spatial expansion occurs when land prices in metropolises decrease and population and their activities 
flow to the outside of city and gradually will appear as inharmonious and broken structures in areas 
around the city , which lead to separate work and life place, increased distances, and environmental 
degradation and pollution. In the Rupture physical phenomena process always takes place a kind of 
coherence, so that scattered spots in margins join to the system of metropolis by joining together. 
Every metropolis, depending on its physical size and amount of its expansion is comprised of two parts: 
the first is the legal and services area of the city and the second is the areas around metropolises such as 
protector spectrum which on the one hand, would keep the metropolis safe from unwanted forces driving 
spatial expansion and on the other hand, would be as a leisure place for the metropolis's population. This 
area is a compilation of features of rural areas and the core [1]. 
Spatial consequences of expansion in metropolis bound always are influenced by environmental and 
spatial characteristics of these areas. That is in suitable environment conditions and the existence of land 
uses with good neighborliness, these areas would host population of high social and economic groups and 
their activities. Although, conflict situation in these areas would lead to influx of unwanted and 
incompatible activities, which generally use by lower social and economic groups. In general, these areas 
constantly due to the continuous spatial expansion of metropolis suffer the consequences and problems in 
their spatial structure. These problems are as follows: 
• Environmental problems: Include changing of surrounding agricultural lands into urban land uses, 
destruction of agricultural lands, occupation of lands with risk of environmental pollution and 
destruction of green and open spaces. 
• Natural problems: The most important natural problem is changes of agricultural activity in these areas 
due to unconsidered improved productivity of agricultural lands. 
• Physical problems: Physical problems are related to the separation of land in small pieces that is 
associated by not following the rules. Irregular separation of lands would cause excess of supply over 
demand and remaining vacant and undeveloped lands in the surrounding areas. 
• Economic problems: Economic problems arising from the spatial expansion is related to high cost of 
public services in metropolis bound which would cause the week public services in these residential 
areas, and ultimately lead to poor quality of life. 
• Social problems: Social problems are caused by lack of purchasing power and necessary information 
on buying land in lower social groups which lead to non-native property of metropolis bound lands. 
This process will intensify land speculation in the area .In addition; the settlement of lower-income 
groups in metropolis bound is the reason of not provided required utilities because these lower-income 
groups often have not financial ability to pay high urban taxes.  
Nature of spatial expansion of metropolises emphasizes on application of environmental suitability 
analysis methods in the process of leading spatial expansion with three main goals: 
• First - reduce the pressures derived from influx of spatial expansion on the natural environment. 
• Second - provide conditions for sustainable development goals 
• Third - lead spatial expansion to the paths and areas with environmental suitability. 
5. Environmental suitability analysis method 
Environmental planning in the general definition is planning to lead the spatial expansion process of 
planning system in order to have the least affects and pressures into the environment. With this definition, 
environmental planning process divides to the some related continual steps which are influenced by four 
factors, including resources with equity factors, risks (natural and human), development suitability 
analysis and stability of ecology. Each of these four factors in the environmental planning process acts as 
an input. 
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Environmental suitability Analysis is an important part of environmental planning process and is 
applied as an important data analysis in assessments for more efficient implementation. Environmental 
suitability Analysis thought has some goals which would be accessible through special applications of 
environmental suitability analysis method. These goals and applications include: 
• Protect the natural environment and sustainability of natural trends 
• Protect human security 
• Lead spatial expansion of human Settlements into areas with more environmental suitability. 
• Determine environmental suitability of each area in planning document for a variety of urban 
expansion 
• Select areas for special land uses or dedicated some land uses for a special place or district 
5.1. Environmental suitability Analysis Principles 
Environmental suitability analysis evaluates intrinsic suitability of any place in spatial planning for 
various types of urban development and urban activities with regard to its environmental features. 
Environmental suitability analysis would be important before any more spatial expansion, because 
different environmental aspects (manmade and natural) will be assessed to arrange the appropriate land 
uses .Thus, environmental suitability analysis can be defined as a method for systematically assessment of 
each area in accepting a particular type of development or land use. 
Environmental suitability analysis method has basic principles that in its implementation and 
application must be considered: 
• Unequal distribution of environmental factors on the land shows each area is appropriate for one or 
more land use. Hence with study of the distribution factors and evaluate them appropriate land use is 
determined for each zone. 
• Ecosystem units should be known as basic units of planning. 
• Understanding of natural trends based on their hierarchical ranking from whole to component. 
• Determine specific areas and more important ecology communities to run the process and positioning 
them on the land. 
• Emphasis on internal communication and dependence in biological and physical systems in the area of  
planning [2].  
5.2. Environmental suitability analysis techniques 
Methods of Environmental suitability analysis can be expressed in two kinds. First Based on analysis 
of scale and the second based on environmental features that are introduced as follows [3]: 
• A: Environmental suitability analysis methods based on scale 
Scale-based methods are introduced in three bases which include: 
• Suitability Analysis for special land uses in specific places. 
• Environmental suitability analysis for specific land use. 
• Comprehensive Environmental suitability Analysis for the various aspects of development 
• B: Environmental suitability analysis methods based on environmental features 
Methods based on environmental characteristics categories in three different but related bases as the 
following: 
• Environmental suitability Analysis based on the natural features 
• Environmental suitability analysis based on the climate features 
• Environmental suitability analysis based on the visual features 
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5.3. Environmental suitability Analysis Process 
General Environmental suitability Analysis Process has three main stages as the following, see Fig 1: 
• First stage - describe of basic information  
• Second Stage - Interpretation of Basic Information 
• Third stage - processing and apply standards of the environmental suitability analysis in the Planning 
area. 
At this stage, via the combination of analytical information and maps and the final matrix could 
determine activity of analyzed area according to various human activities and related spatial structures. 
Such analysis is based on this principle that when all the criteria of environmental suitability for spatial 
expanding match, the achieved area has the highest suitability of expansion compared to other areas 
which are in the lower grades or less possibility. Different environmental suitability causes various 
analytical outcome measures. Therefore, a combined analysis that could be considered as final analysis, 
generally lead to quad grading each based on their different features and generate separate decision field 
[4]. 
  
The four grades are: 
1. Suitable areas for spatial expansion 
(through creation of new biological areas or 
expand existing spaces). 
2. Less suitable areas for spatial expansion. 
These areas are on lower suitability than the first 
group but also have the possibility to eliminate 
spatial expanding constraints. 
3. Unsuitable areas for spatial expansion. 
These areas have highest expansion limitations 
and constraints. 
 
Fig.1.general process of environmental suitability analysis 
 
4. Conservation areas. These areas currently have destruction or damage or have the most possible 
damage and destruction in the future. 
The final product of environmental suitability analysis process is dual. In addition to separating and 
identifying the areas with various degrees of spatial expansion, also the existing structures in the planning 
areas will be assessed based on amount of various natural and man-made risks. 
5.4. Environmental suitability Analysis strategies  
Five types of strategies for environmental issues would be adopted. Depending on the circumstances 
sometimes match and sometimes overlap with each other. These strategies include: 
• A: Strategies for maintenance: maintenance strategies try to preserve existing conditions of land and 
not let direct human usage, although this land may have indirect benefit for community. 
• B: Conservation strategy: the Conservation strategy means limited human usage to the specific 
guidelines in the area to keep the most valuable features of protected areas. 
• C: Development strategies: Development strategy generally is conversion of rural nature into urban 
nature that includes all industrial, commercial, residential, transportation and tourism activities. 
• D: Management strategy: This type of strategy is guidance and navigation of decisions related with 
previous strategies. 
Factor 1 Factor 2 Factor 4 Factor 3 
Environmental Suitability Analysis Determination 
Base Information Analysis Base on Criteria Table 
Sensitivity 
Analysis 
Risk 
Analysis
Development 
Potential Analysis 
Synthetic Map Analysis 
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6. Using environmental suitability analysis to lead spatial expansion of Tehran metropolis   
This section is provided with the aim to apply environmental suitability analysis approach to lead 
spatial expansion of Tehran metropolis. So at first, spatial development typology of this city would be 
reviewed and then the usage of environmental suitability analysis process would be presented.  
6.1. Spatial expansion of Tehran metropolis  
The city of Tehran in its physical - spatial expansion process has become 25 times larger from 1891 to 
1996 [5]. Multiplier trend of spatial dimensions expansion of Tehran city which is affected by various 
internal and external forces has been a certain amount at any period. Generally, this section is provided 
with the aim to recognize the nature of spatial expansion of Tehran metropolis and its detection in future 
years. The spatial expansion of Tehran metropolis is surveyed and identified which is shown in table 1. 
Spatial expansion of Tehran has different consequences and problems which are shown in table 2. 
 
Table 1. Spatial expansion of Tehran during 1921-2006 
Revolution 
period 
Population 
at the end of 
round(body)
Area at the 
end of the 
round(km2) 
Main parameter of 
spatial expansion 
Kind of taking 
decision in 
government 
structure 
Problems of 
spatial expansion 
Kind of 
spatial 
expansion 
First 
period 
1921-1891 
210000 24.4 
Government attention 
and select it as the 
capital 
Attention to the 
Tehran in the 
shape of various 
requests 
Lack of health in 
urban environment 
Lack of safety 
Shaping the 
old Tehran 
Second 
period 
1956-1921 
1512082 100 
Strong central 
government 
Irregular migration to 
Tehran 
land law arid 
Attention to the 
Tehran in the 
shape of renewal 
Destruction of 
valuable old 
mahale 
Expansion without 
plan 
Destruction of  
agriculture land 
renewal of 
new Tehran 
Third 
period 
1966-1956 
2719730 181 
Concentration of 
population, activities 
and capital  
Low price of outside 
lands  
Migration increscent  
Economic policy 
without oil 
 
Destruction of  
agriculture land 
Expansion of 
slums 
Not attention to 
internal lands due 
to high prices 
Formation 
of Tehran as 
the 
metropolis 
and 
metropolitan  
Fourth 
period 
1976-1966 
4530223 370 
Intense migration to 
Tehran 
Oil revenue 
increscent   
Government policy-
oriented  focus 
Codification 
Tehran master plan
Creating the 5 and 
25 years round for 
control of 
expansion of 
Tehran 
Separation of city 
to north and 
sought 
Destruction of  
agriculture land 
Immigration or 
rural 
Increase of prices 
Tehran 
urban 
development  
as the city 
region 
Fifth 
period 
1976-2006  
6758845 620 
Land prices and 
construction 
Investment 
Urban land law 
Approve and 
implementation  of 
urban land law 
Decentralization of 
Tehran 
Destruction of  
agriculture land 
Expansion of areas 
without 
infrastructure 
Water crises 
Formation 
of Tehran 
solar city 
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To Sum up, the process analysis resultant of Tehran spatial expansion are summarized in three sections: 
• First - the extent of spatial expansion of Tehran during the last 108-year, has reached to 25 times and 
the population growth also reached to about 33 times of the beginning of the period. On the other hand, 
an increasing trend of population growth and spatial expansion have had low tendency to grow which 
result from change in  related view  to spatial expansion of Tehran. This process suggests continuous 
expansion and population growth reduction within the city and will cause settlement and activity 
centres to drive out of city. 
Table 2. Consequences and problems of Tehran spatial expansion  
Type of problem Consequences of problem 
Environmental consequences and 
problems 
-Demolition of agricultural lands, particularly in the southern part 
-Environmental pollution in the inner and outer areas 
-Changing cultivation patterns 
- Construction in areas exposed to environmental hazards, particularly in the 
southern part 
- Alteration in valuable environmental landscapes 
Spatial consequences and problems 
- Destruction of old valuable neighborhoods  
- Public transportation failure 
- Urban service and facilities failure 
- sprawl and unplanned expansion of sporadic suburbs along arterials 
- informal house and slumming 
- Incompatible adjacent 
- Changing rural activity to urban in rural areas around the city of Tehran 
- Incoherent continuity of city and village 
Socio - economic consequences and 
problems 
- Eject low-income citizen away Tehran and settled down in subareas of Tehran 
- Rural migration 
- Informal settlement phenomenon 
- Social Segregation to north and south of Tehran 
- Land and building price increscent 
- Population instability, and inharmonious distribution and hide population. 
 
• Second –the reviewing of affective factors in the spatial expansion of Tehran shows the domination of 
decision taking system policy on the other factors. So, in each period according to the type of decision 
taking, has been given to the specific intensity and weakness. The trend of factor effect causes 
reduction of expansion in the service area and increscent of expansion outside the legal area which has 
been caused many problems and consequences in the surrounding areas. 
• Third - according to overcome centrifugal forces and therefore the thrust of activity and residential 
areas into peripheral areas of city urban sprawl and scattered development will be the dominant mode 
of spatial development. With the influx of waves of spatial development, natural environment of 
Tehran peripheral areas will endure high pressures. 
6.2. Method practice 
In this section, sample region is selected according to the following fields: 
A: considerations show that the South region include the establishment of various industrial and 
economic activities, crossing the national major axes, population major centres and  more favourable 
nature conditions in the urban region of Tehran and yet this district plays the most important role in the 
spatial development of Tehran. 
B: The sample region must have environmental suitability features in spatial expansion. Existing of 
suitable agricultural lands with high ability of cultivation, physical expansion in high-risk zones of flood 
and earthquake, and incompatibility in adjacency of human activity land uses in the southern part caused 
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many environmental problems that have damaged suburban areas identity. 
Thus, according to the mentioned important points, southern suburban of Tehran has been selected as 
the sample region that consists of 10 rural district dependants to Shahriar, Islam shahr and Ray County. 
This district is set median of plain and desert area of Tehran urban region, actually the area that gradually 
decline its suitability and natural desirable for the residence. 
According to the features related to urban networks, this range locate in the vicinity of the region's 
largest cities, Tehran, Karaj, Islamic city, Shahriar, Qarchak and Varamin and actually has surrounded 
within these urban areas, see Fig 2. 
 
 
 
 
 
 
 
Fig. 2. (a) Spatial expansion of Tehran during 1921-2006; (b) Location of case study 
Environmental suitability analysis process in sample region includes main stages which have been 
carried out and executive based on Fig 3. 
Selection and studying of environmental suitability analysis criteria is accomplished in two fields too. 
First field: determination and denotation of compatible data with suitability analysis which is called 
determination of criteria. Determining and identifying the triplet criteria, the natural environment, 
manmade environment and the risks from the natural environment follow the triplet fields, environmental 
protection, risk zoning, power and suitability of development. We may look at any of these triplet fields, 
once with a negative approach as criteria of development and once with a positive approach as criteria 
that makes permissible the city spatial development. With determination and analysis of various 
environmental criteria, more suitable area were determined the city spatial development and these areas 
are the regions where current and future expansion will affect fewer negative consequences on the region 
ecological environment. 
Second field: describing and explaining the features of defined criteria in the region, which is called 
description of criteria feature. Reviewing of environmental suitability analysis criteria is done according 
to the natural environment and the risks are caused by natural and manmade factors. Criteria such as 
climate, soil, topography, vegetation, geology, proximity and accessibility. 
 
Environmental suitable zoning for spatial expansion in sample region  
The sample region zoning is introduced in four strategic schemas which will be reviewed here; see 
Fig.4.  
First – Suitable areas for spatial expansion 
II - Less suitable areas for spatial expansion 
III - Unsuitable areas for spatial expansion 
IV – Conservation areas 
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Because each obtained strategic area, contain different characteristics and therefore cannot judge 
clearly about the suitability of each area to expand spatiality in one of the four schemas, the features of 
each area in the various sections in term of degree of suitability to expand spatiality, can be basis for more 
transparent administrative decisions.   
Metropolis and particularly the city of Tehran with the influence of various economic and political 
conditions -whether planned or unplanned- continue their spatial expansion with a different format from 
the past and in a discontinuous shape (suburbs expansion). In this context, usage of  strategies  resulting 
from the environmental suitability analysis to guiding the flowing of spatial expansion, in the areas which 
have fewer negative consequences and provide more suitable environmental conditions for human, 
provides basis of sustainable development. Thus, implementation of following activities is suggested:  
First- determining the status of spatial suitability analysis approach and especially environmental 
suitability in the metropolis management decision-making system of Tehran in the stages of planning, 
implementation and management. 
Second- creating legal status for the issues such as immediate surrounding areas and the urban 
environmental in the management system of Tehran in order to ensure urban sustainability and 
metropolitan region of Tehran [6]. 
As a supportive tool, environmental suitability approach can improve quality of decisions related to 
spatial expansion of metropolis and can be hopeful for environmental sustainability of the metropolis 
regions. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3. environmental suitability analysis process in sample region 
 
Introduction of optional criteria 
Identification of sample region according to optional criteria
Surveying of sample 
Process of suitability analysis in sample region
Introduction of method and technique in practice
Selection and ranking of criteria related to suitability analysis
Explanation of features Determining the criterion
NaturalRisks Manmade NaturalEnvironmental Human 
Surveying and analyzing of environmental suitability
Giving priority to criteria 
Scoring the criteria of suitability analysis
Manmade Environmental risks Natural
Zoning of risk areas, environmental conservation and spatial expansion 
Determining of conservation areas Determining of risk areas
Zoning of environmental suitability of spatial expansion 
Combination of criteria 
Primary zoning
Omissive method Comprehensive method
Final zoning of environmental suitability of 
spatial expansion in sample region 
Selection of sample 
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Fig.4. Environmental suitable zoning for spatial expansion in sample region 
7. Conclusion 
In the analytical resultant of general environmental suitable analysis process, it could be mentioned 
that implication of this process basically depends on environmental suitability information. 
But in general, analytical outcome of this study shows unsuitability of spatial expansion in the areas 
that currently are faced with highly irregular expansions. These areas include important communication 
axes of Tehran. Axis of Saveh, Qom and Varamin are highly unsuitable for spatial expansion. 
Other important analytical outcome is zoning of the risk zones, environmental protection zones and 
spatial expansion suitability in southern Tehran. According to this process, ranking of spatial expansion 
suitability in order to guide continuous and discontinuous spatial expansion of Tehran has been done. 
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